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(54) DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrophoretic display panel permitting a high definition 
full color display. 

SOLUTION: In this display panel 10 t a lower substrate 11 
with a 1st electrode 12 formed thereon and an upper 
substrate 14 with a 2nd electrode formed thereon are 
arranged so that these electrodes are opposed to each 
other, and further, dispersion media of three sorts of 
micro capsules 21, 22, 23 colored in cyan(C), magenta 
(M), yellow(Y) each are arrayed in prescribed order. 
Proximately arranged three pieces of the micro capsules 
of which the dispersion media are colored in three 
primary colors constitute a display part for one pixel, and 
the colors presented by these micro capsules are 
controlled independently. Therefore, a pixel-by-pixel full 
color high definition display becomes possible. 
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* NOTICES * 
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CLAIMS 



lClaim(s)] 

[Claim l] A microcapsule layer by which two or more arrangement of three kinds of microcapsules with 
which an electrophoresis particle colored a different predetermined color from a substrate and a 
dispersion medium colored predetermined one of colors in three primary colors characterized by providing 
the following, and said three primary colors was enclosed, and which are distinguished by color of said 
dispersion medium was carried out on said substrate at a plate configuration Said microcapsule layer 
currently densely formed by predetermined arrangement so that a display for 1 pixel by which a 
microcapsule of said one or more various kinds has been arranged at least by position relation may 
constitute a desired screen An electric-field impression means to impress desired electric field 
independently respectively to each microcapsule which forms said microcapsule layer 

[Claim 2] Said electric field impression means has the 1st electrode formed on said substrate, and the 2nd 
electrode formed so that, it might counter with said 1st electrode through said microcapsule layer. Said 1st 
electrode and the 2nd electrode at least either As opposed to each microcapsule which forms said 
microcapsule layer The configuration section which is the electrode with which a predetermined pattern 
which can impress desired electric field independently respectively was formed, and is formed in a screen 
side in each configuration section of said substrate, said 1st electrode, and said 2nd electrode is a display 
panel according to claim 1 currently respectively formed of a transparence member. 

IClaim 3] A microcapsule layer by which two or more arrangement, of three kinds of microcapsules with 
which a magnetic migration particle colored a different predetermined color from a substrate and a 
dispersion medium colored predetermined one of colors in three primary colors characterized by providing 
the following, and said three primary colors was enclosed, and which are dist inguished by color of said 
dispersion medium was carried out on said substrate at. a plate configuration Said microcapsule layer 
currently densely formed by predetermined arrangement, so that a display for 1 pixel by which a 
microcapsule of said one or more various kinds has been arranged at least by position relation may 
constitute a desired screen A magnetic field impression means to impress a desired magnetic field 
independently respectively to each microcapsule which forms said microcapsule layer 

IClaim A\ Said magnetic field impression means has the 1st electrode* formed on said substrate., and the 
2nd electrode formed so that it miirht counter with said 1st eloclrode throutrh said microcapsule layer. 
Said 1st electrode and t he 2nd electrode at least, either As opposed to each microcapsule which forms said 
microcapsule layer The 1 configuration section which is the electrode with which a predetermined pattern 



which can impress a desired magnetic field independently respectively was formed, and is formed in a 
screen side in each configuration section of said substrate, said 1st electrode, and said 2nd electrode is a 
display panel according to claim 3 currently respectively formed of a transparence member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
10001] 

[The technical field to which invention belongs] This invention relates to the possible display panel of a 
minute full color display especially about the display panel using the microcapsule which held the 
electrophoresis particle or the magnetic migration particle. 
[0002] 

[Description of the Prior Art] Conventionally, as a display using electrophoresis or magnetic migration, 
there is equipment currently indicated by JP, 64 -86 116, A, JP,8-54841,A, and JP,8-297470,A. In 
JP,64-86116,A, the electrophoresis display which performs homogeneity and the stable display action is 
indicated by using the microcapsule which enclosed the dispersion medium and the electrophoresis 
particle. Moreover, in JP,8 5484 1 ,A, it is the same magnetic migration display and the equipment with 
which the display with it is obtained especially is indicated. [ a quick recording rate and ] I clear J 
Moreover, while raising the endurance of a microcapsule, the magnetic migration display which colored a 
background or the back various colors is indicated by JP,8'297470,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However the colors which can display simultaneously each 
display panel used for the electrophoresis display and the magnetic migralion display which were 
mentioned above are 2 of a background color, and an alphabetic character and a pattern color colors, and 
are not the display panels which can perform color display which displays many colors simultaneously. 
Moreover, although the magnetic migration display of a publication is in JP.4- 199085, A with such a 
display as equipment in which color display is possible, this magnetic migration display does not carry 
out. magnetic migration of the whole microcapsule, and has the problem that a detailed dot. display or a 
detailed full color display cannot bo performed. 

|0()04 1 Therefore, the object of this invention is to offer the display panel using the full color 
electrophoresis or the magnetic! migralion of multicolor coincidence which can be displayed detailed. 
|0005| 

iMeans for Solving the Probleml Therefore, an elect rophoresis particle by which a display panel of this 
invention was colored a different predetermined color from a substrate, a dispersion medium colored 
predetermined one of colors in three primary colors, and said three primary colors was enclosed. Three 
kinds of microcapsules distinguished by color of said dispersion medium are the microcapsule layers by 
which two or more- arrangement was carried out on said substrate at a plate configuration. Said 



microcapsule layer currently densely formed by predetermined arrangement so that a display for 1 pixel 
by which a microcapsule of said one or more various kinds has been arranged at least by position relation 
may constitute a desired screen, It has an electric-field impression means to impress desired electric field 
independently respectively to each microcapsule which forms said microcapsule layer. 
[00061 The 1st electrode which formed said electric- field impression means on said substrate suitably, It 
has the 2nd electrode formed so that it might counter with said 1st electrode through said microcapsule 
layer. Said 1st electrode and the 2nd electrode at least either As opposed to each microcapsule which 
forms said microcapsule layer It is the electrode with which a predetermined pattern which can impress 
desired electric field independently respectively was formed, and each configuration section of said 
substrate, said 1st electrode, and said 2nd electrode is respectively formed of a transparence member, 
when each configuration section concerned is formed in a screen side. 

[0007] Moreover, a magnetic migration particle by which other display panels of this invention were 
colored a different predetermined color from a substrate, a dispersion medium colored predetermined one 
of colors in three primary colors, and said three primary colors was enclosed. Three kinds of 
microcapsules distinguished by color of said dispersion medium are the microcapsule layers by which two 
or more arrangement was carried out on said substrate at a plate configuration. Said microcapsule layer 
currently densely formed by predetermined arrangement so that a display tor 1 pixel by which three or 
more microcapsules of said one or more various kinds have been arranged at least by position relation 
may constitute a desired screen, It has a magnetic field impression means to impress a desired magnetic 
field independently respectively, to each microcapsule which forms said microcapsule layer. 
[0008] The 1st electrode which formed said magnetic field impression means on said substrate suitably, It 
has the 2nd electrode formed so that it might counter with said 1st electrode through said microcapsule 
layer. Said 1st elect rode and the 2nd electrode at least either As opposed to each microcapsule which 
forms said microcapsule layer It is the electrode with which a predetermined pattern which can impress a 
desired magnetic field independently respectively was formed, and the configuration section formed in a 
screen side in each configuration section of said substrate, said 1st electrode, and said 2nd electrode is 
respectively formed of a t ransparence member. 
[0009] 

(Embodiment of the Invention] The gestalt of 1 operation of the display panel of this invention is 
explained with reference to drawing 1 - drawing 5 . In the gestalt of this operation, the possible 
electrophoresis display panel of a full color display is illustrated for every pixel, and this invention is 
explained. 

lOOlOl Drawing 1 is drawing showing the configuration of the display panel of the gestalt of this operation, 
and a cross section for (A) to show the structure of a display panel and (B) are display-panel plans to show 
the array of a microcapsule typically. As the display panel 1() of t he goslall of t his operation is shown in 
drawing 1 (A) ; the underside substrate 11 with which the 1st electrode 12 was formed, and the upper 
surface substrate 14 with which the 2nd was formed electrode 13 are arranged so that an electrode may 
counter. Further in the meantime It is the configuration that three kinds of microcapsules 21. 22, and 23 
with which the dispersion medium was colored cyanogen (C). a Magenta CM), and yellow (Y) have been 
respectively arranged in the predetermined array. In addition, i.he 2nd electrode 13 and upper surface 
subst rate 14 side of a display panel 10 is the screen. 

K)011 1 Moreover, as shown in dra wing 1 (B). three kinds of this microcapsule 21 (C). 22 (M). and 23 (Y) are 



the two-dimensional arrays tidily arranged in a line writing direction and the direction of a train, and are 
arranged on the underside substrate 11 in a stripe array with which the same color is especially 
connected in the direction of a train at a single tier. 

1001 2] First, the configuration of each part of a display panel 1 0 is explained. The underside substrate 11 
is a substrate which consisted of insulating members of the arbitration which supports a display panel 10. 
|()013] To each microcapsule arranged as shown in drawing 1 03), the 1st electrode 12 is a division 
electrode formed so that desired electric Held could be impressed independently respectively, and is 
formed on the underside substrate 11. By preparing a switching device for every electrode corresponding 
to each microcapsule in the 1st electrode 12 of the display panel 10 of the gestalt of this operation, a 
selection signal is impressed for every line from the matrix actuation circuit which this does not illustrate, 
the output from a control signal and an actuation transistor is further impressed to each train, and 
desired electric field are impressed to a desired microcapsule. 

10014] The pigment particle charged in the dispersion medium colored a predetermined color which was 
respectively mentioned above is 'mixed and distributed, and microcapsules 21, 22, and 23 are held into a 
microcapsule. As the display panel 10 of the gestalt of this operation reproduces <a color by subtractive 
color mixture and mentioned it above, each dispersion medium is dyed three kinds, cyanogen (C), a 
Magenta (M), and yellow (Y), and an electrification pigment particle is respectively dyed white. 
10015] The configuration of three kinds of each of that microcapsule is shown in drawing 2 . Drawing 2 (A) 
is drawing showing the microcapsule 21 of cyanogen (C), and shows the condition that the whit e-pigments 
particle 27 is distributing in the dispersion medium 24 dyed with cyanogen. Drawing 2 (B) is drawing 
showing the microcapsule 22 of a Magenta (M), and shows the condition that the white-pigments particle 
27 is distributing in the dispersion medium 25 dyed with the Magenta. Moreover, drawing 2 (C) is 
drawing showing the microcapsule 23 of yellow (Y), and shows the condition that the white-pigments 
particle 27 is distributing in the dispersion medium 25 dyed with yellow. 

[0016] To such a microcapsule, about the condition when impressing electric field from the exterior, the 
microcapsule 21 of cyanogen is made into an example and explained with reference to drawing 3 . 
Supposing electric field E are now impressed in the direction as the white-pigments particle 27 charged in 
negative and shown in drawing 3 (A) to a microcapsule 21, the white-pigments particle 27 charged in 
negative migrates to the down side, and is concentrated and distributed over a base. Consequently, when 
it sees from this microcapsule 21, the color of the dispersion medium 24 dyed with cyanogen, i.e., 
cyanogen, is observed. On the other hand, if the electric field K of a direction as shown in drawing 3 (13) 
are impressed to this microcapsule 21. while will be observed, when the white-pigments particle 27 will 
migrate to the up side,, it will be intensively dist ributed over the upper surface and this microcapsule 21 is 
seen from a top. * 
10017] It. is arranged on the electrode with which the 1 st elect rode 12 with which such a microcapsule was 
formed on the underside substrate 11 like 1 ho graphic display was each divided, and a microcapsule layer 
is* formed. In addition, each microcapsule is fixed by the cemcntitious material 15 between the 1st 
electrode 12 and the 2nd electrode 13 at. this time. And the electric field impressed to each microcapsule 
arc* controlled by the 1st electrode 12. and each microcapsule presents the color or white of the dispersion 
medium with it. 

|()() 1 Hi Moreover, in a display panel 10. as shown in dra wing 1 (A) and (H). the microcapsules 21. 22. and 
23 ill" each color Of such cyanogen (O). a Magenta (MX and yellow (Y) It arranges so that it may rank wilh 



a line writing direction repeatedly in order, and it controls by regarding it as that by which the 1 pixel 
display 20 is constituted from three continuous microcapsules 21, 22, and 23 per three kinds of 
microcapsules each. Thereby the display of per each pixel and lull color ** is attained. 
[0019] The 2nd electrode 13 is an electrode formed on the upper surface substrate 14, as the layer of a 
microcapsule is pinched and being countered with the 1st electrode 12. In the gestalt of this operation, the 
2nd electrode 13 is a transparent electrode formed so that the microcapsule arranged two-dimensional as 
shown in drawing 1 (B) might be covered with whole surface same potential. 

[0020] The upper surface substrate 14 is a substrate by the side of the screen of a display panel 10. The 
upper surface substrate 14 can observe the condition of a microcapsule, i.e., the condition of the color 
display of the pattern of the request by the microcapsule, when it is formed by the transparence member 
with the 2nd electrode 13 and a display panel 10 is seen by this from the upper surface substrate 14 side 
which is the screen. 

[0021] Next, the manufacture method of the display panel 10 of such a configuration is explained. First, 
three kinds of dispersion liquid are created using the dispersion medium and white -pigments particle of 
three colors of cyanogen, a Magenta, and yellow. Next, three kinds of microcapsules which connote these 
three kinds of dispersion liquid, respectively are created. Next, it screens and the path of the created 
microcapsule is arranged by the method of arbitration, such as a gravity separation method. 
[0022] Next, in the array as showed three kinds of microcapsules to which these paths were equal to 
drawing 1 (B), it arranges in order on each division electrode of the 1st electrode 12 formed on the 
underside substrate 11 so that there may be no crevice. Arrangement of this microcapsule is explained 
with reference to drawing 4 . In the gestalt of this operation, for every class of the, a microcapsule is 
injected into three kinds of nozzles 31, 32, and 33 at each, and it begins to shoot it at a time on the 
division electrode of the 1st electrode 12 from a nozzle with one ink jet method. If it is this method, a 
microcapsule can be arranged to accuracy and homogeneity on an electrode 12 by a microcapsule's 
shooting and controlling the timing of ****, and the passing speed of nozzles 31, 32, and 33. In addition, 
at this time, on an electrode, the cementitious material 15 for fixing a microcapsule is injected into 
nozzles 31, 32, and 33 together with a microcapsule, it is begun to shootjt together with a microcapsule, it 
is begun to shoot it, and ** fixes a microcapsule on the 1st electrode 12. 

[0023] Thus, when arranging microcapsules 21. 22, and 23 on the underside substrate 11 with which the 
1st electrode 12 was formed, the upper surface substrate 14 in which the 2nd electrode 13 was formed is 
made to rival so that these microcapsules 21, 22, and 23 may be inserted. Thereby the display panel 10 of 
structure as shown in drawing 1 can be manufactured. 

10024 1 Finally how to perform a full color display in a display panel 10 is explained with reference to 
drawing 5 with actuation of such a display panel 10 of a configuration. As mentioned above, in a display 
panel 10. the display 20 for 1 pixel is formed with three kinds of three microcapsules which have held 
cyanogen (C), the Magenta (M), and the dispersion medium of three colors of yellow (Y) ; and sublractive 
color composition of these 3 color performs the full color display for every pixel. 

10025] For example, as shown in drawing 5 (A), when all the white-pigments particles in three kinds of 
microcapsules are in a screen side, the pixel serves as the White display altogether at t he time of a white 
display. Moreover, as shown in drawing o (B), when a Magenta and the microcapsule 22 of yellow, and the 
white-pigments particle in 23 arcs moved to a screen side and the while-pigments particle in micro 
KAPURU 2.1 of cyanogen is in a display screen side., the dot. displays the red which is the mixed color of a 



Magenta ami yellow. Moreover, as shown in drawing 5 (C), when all the white-pigments particles in three 
kinds of microcapsules are in a non-display screen side, since the dot serves as all mixed color in three 
primary colors, it serves as a black display. 

[0026] As explained above, in the display panel 10 of the gest.alt of this operation, a dispersion medium 
can make three kinds of microcapsules colored three primary colors able to approach, can arrange, can 
make these t he display for 1 pixel, and can control the presentation color of each I these 1 microcapsule 
independently respectively further. Therefore, a full color display is attained for every pixel. Moreover 
since at least one microcapsule is assigned for every primary color of each pixel, a color can be controlled 
with a sufficient precision for every pixel, and high definition color display can be performed. 
[0027] In addition, the display panel of this invention is not restricted to the gesta It of this operation, and 
arbitrary suitable various alterations are possible for it. For example, in the gestalt of this operation, 
although the display panel of an electrophoresis method was illustrated, the same method as this can also 
constitute t he display panel of a magnetic migration method. In that case, what is necessary is to use an 
electrification pigment particle as magnetic powder, and just to change a voltage impression means into a 
magnetic field impression means. The means of arbitration usually known may be used as this magnetic 
field impression means. For example, the magnet of the magnetic head and various gestalten may be used. 
[0028] Moreover, in an electrophoresis display like the gestalt of this operation, it is not restricted to the 
method using the electrode which counters as also showed the impression method of the voltage to each 
microcapsule to the gestalt of this operation, and the method of arbitration may be used. For example, one 
side of an electrode is changed into an insulating film, the outside surface of the film is electrified by 
technique, such as corona discharge, and you may make it impress electric field to a dispersion medium 
by this. 

[0029] Moreover, with the gestalt of operation mentioned above, although the color of a dispersion 
medium was made into three kinds, the cyanogen and the Magenta which are subtraetive color mixture 
three primary colors, and yellow, t he red and green which are additive color mixture three primary colors, 
and three blue kinds may be used for it. Moreover, the combination of the color of ot her arbitration may 
be used. Moreover, in case additive color mixture three primary colors are used for the color of a 
dispersion medium, for example, although it was white, even if the color of an electrification pigment 
particle is such, it is good I it. is suitable for it to make the color of an electrification pigment particle into 
black and I. The color of an electrification pigment particle may also be determined as arbitration. 
|0030l Moreover, in the gestalt of this operation, the two-dimensional array of three kinds of 
microcapsules in three primary colors illustrated the case of a stripe array to which the same color is 
connected in the direction of a train at a single .tier, as shown in drawing I (B). However, arrangement, of 
three kinds of this microcapsule is not restricted 1o the gestalt of this operation, either. For example, 
although the microcapsule is tidily arranged in all directions as shown in drawing (i (A), you may make it 
the so-called mosaic array which changes the class to a lengthwise direction and a longitudinal direction 
in order. Moreover, as shown in drawing 6 (B) : you may make it the so-called triangular pilch to which the 
microcapsule itself becomes alternate by the line. Moreover, three microcapsules which stood in a row in 
the single tier may prescribe like the gestalt of this operation, a configuration which has been arranged to 
2x2 may prescribe four microcapsules which have i.wn microcapsules of oik* of colors, and a 1 pixel 
configuration may also he determined as arbitral ion. for example. 

10031 1 Moreover, in ih<* iresialt of this operation, the method of fixing the microcapsule at the time of 



beginning to shoot a microcapsule with an ink jet method to an electrode 12, and arranging it to it at the 
time of manufacture of a display panel 10, injected the cementitious material 15 into nozzles 31, 32, and 
33 with the microcapsule, and was the method of beginning to shoot a cementitious material 15 together 
with a microcapsule. However, tor example, the cemontitious material 15 may be applied on the 
underside substrate 11 with which the electrode 12 was formed beforehand, and you may be the method 
which fires a microcapsule to this. 
[0032] 

[Effect of the Invention] As explained above, according to this invention, the display panel using the full 
color electrophoresis or the magnetic migration of multicolor coincidence which can be displayed detailed 
can be offered. 
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DESCRIPTION OF DRAWI NCS 



[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is drawing showing the configuration of the display panel of the gestalt of 1 
operation of this invent ion, and a cross section for (A) to show the structure of a display panel and (B) are 
display-panel plans to show the array of a microcapsule typically. 

[Drawing 21 Drawing 2 is drawing showing the configuration of three kinds of microcapsules, and (A) - (C) 
is drawing showing the microcapsule of cyanogen (C) and Magenta (M) yellow (Y) respectively. 
[Drawing 31 Drawing 3 is drawing showing the condition when impressing electric field from the exterior 
to the microcapsule of cyanogen (C) shown in drawing 2 (A), and (A) and (B) are drawings showing the 
internal state of the microcapsule by the direction of the electric field impressed respectively. 
[ Drawing 4l Draw ing 4 is drawing for explaining the manufacture method of the display panel shown in 
drawing 1 , and is drawing showing the condition of arranging three kinds of microcapsules to an ink jet 
method on the 1st electrode 12. 

[Drawin g 51 It is drawing in which draw in g ft's being drawing showing the operating stale of three 
microcapsules which constitute each pixel of the display panel shown in drawing 3 , and showing a 
condition when it is drawing showing a condition when (A) shows White, and it is drawing showing a 
condition when (R) shows red and (O) shows black. 

[Drawing Gl Drawing 6 is drawing showing the modification of the two-dimensional array of a 
microcapsule, (A) is drawing showing the condition of having made three kinds of microcapsules the 
mosaic array, and (B) is drawing showing the condition of having made the example of ** into the 
triangular pitch for threw kinds of microcapsules. 
[Description of Notations] 

10 - Display panel 

11 - Underside substrate 
12- The 1st. electrode? 

13 • The 2nd electrode 
H *• Upper surface* substrate 
15 - Oementitious material 
20 - Pixel display 

21. the microcapsule of ryano« r nn (<3) 

22 -- Microcapsule* of a Magenta (M) 

23 - Microcapsule of yellow (Y) 



24, 25 : 20 •• Dispersion medium 
27 While-pigments particle 
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M¥8- 5 4 8 4 1 ^«*5ct^BB¥8 - 2 9 7 4 
7 0»4i«k:Hl**ftT^5ilcB44f*«*)5o ^P^Bg6 
4-8-6 11 6*4i*tc*5^Ttt,»«MC*3j:t/S«» 

a^§l!**ftT^6o *fc, M¥8- 5 4 8 4 l#-£r$B 

E^«^je<»W&««*»bft5*«*HI«SftT 
l/^o WBB¥8- 2 9 7 4 7 0*4i*R"»cH:, 

ffi*a*^feic»feLfc««*»**««^w^$ftT 

[0 0 0 3] 

' prtt436fii UTtt, fflTM- 1 9 9 0 8 5^#^ 

E*<^«»»»*^I6B^*>6^, 

B«V ^ o*^-t^^.»«r«Sl«jc«i*-B:5 tcO-Cfc 

[0 0 0 4] Lfe/j^oT, *«IJ]WBWrJ:, £f*\m$<D 

[0 0 0 5] 

fe $ ftfci>tkjBE t (ItlJt! 3 J«Ci £ tt*<c c/;feic@fe 
*ftfc««*»*aT-fc^WA*ftfc, hiJK»IWKc/)<]&«c ' 
J: 9 E»JSft6 3 aa©-^ Y ^ p ^-/ir/u/j^ MEIKfi 
-l:*c3p«»tti-»*Ki*Sftt'v Y ^ p ^r-tr/UJiT*Sj 
ot, t i>md*rWiffi 1 (WW ];.(/) -v Y D^^i? 

*fflc/)|ilifii«r«hJc-r& .1 ^ riiifvt^KB-effit^BiJcSft 
T i ^ »f itil-v y ^ p ^./t' /u ^ ; : , y u ;j y-tr 

/uf55r}f$jjJtL "Ci^tt/r Y p ;j v l -L'/U{cA-J- L X. 
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[0006] #*fcfl\ «r!B*ffB«D^a:f4, mmmm 
it LTttjffim 1 ommtttfai-Z) «t 9 ia^^xti2 

ft< ir fc^-fJxjWi, S9IB^-f ^n^^-fe/uJiSr^U 

[0 0 0 7] £fc, *«W<Offt<0«*^/uf4, S« 

*-i*«»A**Lfc. «TE»tfcaofefcJ:9EgiJ$ix6 3 

»BE«$tLfcW*n;fr:/1?/Ujf TfcoX, '>ft<£fc 
«TE#a« 1 fiEA±tf> 3 fflW±0O-v >f ^ d $ ttfrififfi 

[0008] ffiifcfi, WE«#Fpin#a«i, ffiEX« 

ft< H^fWi, tibfe-vC 2vlJ-7-te*>mt:J&ML 
X^5flS*tDW ^na^ir/M-ifctLX, *^*fcStJc3f 
a©«#*ftJnr5rtEfc J: 9 ftF/r&<0'<* >^M?W: 
«ffi-C*>9, (IteSIS, nuIGIS 1 M&mis XlWUKSK 2 

[0 0 0 9] 

fig£E] 1 -HI 5 L XttW+S,. ***WJKl»fct3 

a*/«*/b«:«*LT*«iy]«raij]--r-i . 
[ooio] ii tt, *«JStf/«jg(/^i</T-^"*^cofl|riE 

*?S-tia"Cfc9, (A) tt*>T:^*/K/^«ig«r^+fcfc 
WBrffiH, ( B ) tt-v f ^ p *-/-t/U(/)ffi!*ij*«5CW{c 
>TW-fc*<0»*'*-*/i/ kifiiB]X-*>5* 4^*til^lRw-* 
*/**/H 0tt, Ell (A) i;,T;-f,tO(w, ?S l wtB*e 
1 2*«»«SttfcTifiiJfi«l l 3!2</)mi*I 3/fM 
**Lfc±ifi3Hfi l 4 <i:/j\ «tl8//-*rifiH'6J: tMEIBS 

> ^ (M) . ^xn- ( y ) k^ffcSixfc:m»co-^<f 
? p # :/-fcr/u 2 1, 2 2. 23 *\j?r'<£^KK.T'ftt!RStL 
fc-t&jSX'fcS* <£ii, #^'<*'M nit 3J2</Jftt«!l 
3*Jj:Vl:flfiJSK l 4 1Hj^#>iWe*j6. 



(3) 

4 

lOOllI St r<Z>3«Jg£>-^* D*7 p ir/U2 1 
(C) , 2 2 (M) , 2 3 (Y) \% s m\ (B) Ic^i" 
i9C tr*l^*J:O^J*^fca»iEB*ix*:2ft5£ 

[0 0 12] 4f, **'<*/H 0<D#ao**SrIftM 

[0013] mi<ommi 2 a, si 1 (b) tsufci 
o»iro**^/i/ 1 0 1 <£>m^ 1 2 ft, # w ^ 

HIM* Mr r t tca««*dSEP*n 3 ti s $ ^ 

20 [0014] ^ ?*l37±/l<2 \ . 2 2, 2 3tt, * 

^Lfcct9^, #»*Httt, >T> (C) , -^ifv^ 
(M) **J:tM3in- (Y) *fc, 

[0015] *(7)3asi(7)^"7>r ^ u*'?'*)v<r>m&% 

H2^*-fo El 2 (A) tt, >T> (C) CO-^^^P* 

2 4*lJiaftil*Htt : f-2 7F;}»LTt^^l^lt 
l^o E32 (B) (1, -vt?>^ (M) co-^^ ^ p^-Tir 
^2 2^tilTfc«9, ^ir>^T^fe$nfc5>»J«2 

So ^^c, El 2 (C) M\ -<jip- (Y) C0^>f^n* 
•/ir/U2 3^^-riUT^«9, Y J--P-T^fe^^x/c5->Sfc 

[00 16] ;(0 < t^iv^^p^7 , t/M:*HT, ^ 

>/ p ^7 ^ir /u 2 l ^ffjjc L X . El 3 £#Hfi l -ClftlW-t" 

iL, -7^^p^7 ? t/U2 HC4+LX, [303 (A) il/T; 
+ J: 9 ft * IpI t-mS? E *spp JMJ 3 i*L t > -f 6 > , Uflf * 
LX^5fife«»teY-2 7(.t KftiJiwjjcjKiL, I^Eifi] Cd-tfe 'I 1 
LT»^t6,, irtiUttK, w i/jv-f ^n-;r/t/U2 1 I; 
A^JifcWfKM:, >7>fffeii'tf:«W2 4^fc, 

ir/U2 LiCxfLX, El 3 (13) i:>i;t,t 0 Jyi'^c/;?!!* 

■0 e srR»jni-a t . riaaswi r- 2 7 r.t i-.wii^wj l. x . 
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[0017] z<o 4 ott-?<< $ ujj-j'iz^fc, la^co r.* 

i<, TtSS&'l l ±(^»^$ixfcS l 2cOft 

£ tbfcmffi to ± fc SBB £ ^ << 9 n # ^ 

^y^l 5 fc 4 «9 , %\ <DW& 12tS2 (TCfllffi 1 3 
PflfcH^SftSo tLt, ilO^Sl 2fc49, ft-v 
-Y^a^^-fe/McRUiPSHSmffiSfWIftSix, ft W * 

[0 0 18] *fc, i^;n ofc:fc^-o4, rcod: 

5 4i/7y (C) , (M) > -f^n- (Y) CO 

#fe^^^u^/t/U2 1, 2 2, 2 3Sr, II 
(A) *5«tt5 (B) fc^-f4 9fc, fT*fflfcJI»te»3 

(@To<7)igMUfc3<@0"7^^n^7 P ir/U2 1, 2 2, 
2 3T\ l®*O^S5 2 O^^t^i^l 
T»P^7^o r^tcj: «9 . ftBi*S>fc»!K 

[0 0 19] ^2(^lil 3(4, W *n;fc:/-fe/U(7)JI 

«rjKAr-C. Siotfil 2 £xjlS]-r5 4?fc, ±SS« 
l 4±»cJKflfc$ixfcttit**>S« *3Ett^JKlftfc*5^T 

{4, S 2 COm<S 13 (4, Hll (B) l^tJ:9^2ftx 
WfcE?iJ$ixfc-v>f ^ o A^ir^S:" £ffilR|-«ffi-C« 

[0 0 2 0] ±ffiiStR 1 4 (4, S*'**^ 1 0 £>^Fffij 
fifl^atRT'fcSo ±ffi**Rl 4(4, M2<DW&1 3tt 

ffiSffil 4fi(J:9 3t*'**/H 0£Ji,fc8$fc, -^>f^n 

m<n&m<vt> 5 5 4 5 Mot 

[0021] Si:, ^4 54**w**^/n oco 
HiSA-ffiico^-cttW-rSo 41*> *>r^, 

3 fe«o»RKi:, aWS^Il^xal 
*<7.^>«ffiS:^"rs, &fc. *Jh,fe3afgo#«?l$£ 

6, &fc, JtftiMiftfc^tt*<o*tefc 
4 'J , L fc v^d £ 7°-tr W&Zffiz_ & 0 
[0 0 2 2 ] & (1 % • it ?> f^cOiio fc 3 fliS^-v Y ^ a 
^■/-L'/uSr, [xjl (B) fc^LfcJ: 9<cE?'J-e, BKIHJ^ 
'.c\t v 4 9 fc, KiHitttK l l ±*^Ji5ricSftfcJB l *>WJi l 

2(ofr»«ia;i|«.h(iiiHUiaiiL"r^<o 

>fc\ i . 32, 33i;g-/?!:ftA 

L. 9 is * y i> /^fc 4 9 l ifo y X/u/nfc 55 l 

( r, Y 2/ p * v v ir /K/>*$ t^Ji L c/) 4? >T S > ^ £ . V * 
/l 3 1 . 3 2 . 3 3 e»#B&i!?l£ «rWW^6 :ti:t9, 



(4) 

6 

W £ n^^-tr/u^mSl 2±fcBt^oiSj--fcSa»1- 
ir/uir-^^y X/U3 1, 3 2, 3 3 (CftA ^ n 

[0 0 2 3 ] ^(04 9t-LT, Sl^lil 2<DMJ&£ 
tlfcTffiStS 1 1 ±K1W ^n*^iryU2 1 , 2 2, 2 
35rML/c^>, :*OW^o*/t;u2l, 2 2, 2 
io 3«rttfri5fc, «2©««1 3«:»rtLfc±aS**l 

[0 0 2 4] ffc, :w±5 4«^S*^no 

/c4 o (C, **y^/H Ofc*5V^Tf4, >TV (C) , 
•7if>^ (M) , ^f3in- (Y) O3fe<0#«j»«;J|Xg 

it i 3 mm<o 3m<D-v( ? tt/u-t* 1 mm^o 

[0 0 2 5 ] fc> ^14, EI 5 (A). fc*t«t5K, 31 

>fh**ir/jrSo B5 (B) l^tJ;9^, ^if 

>^^5 4t>V^'n— <D-7^ ^ n^yir/W2 2 , 2.3 

(4, toK ? Hi, -vif>^i>r^ci-^SS^fe-CfcS 
^K^n o 4fc, H5 (C) C^tJ:^c, 3 

[0 0 2 6] KJLhttW Lfci "*lll6<OJKlB©** 
'«*/H 0 1^^X11 »*at3WHJB(fe^«fe*iXfc3 

ir /u t/^ ^ >V;fe Sr ft ^ 3^SllcSiJfflJ-r 5:t*s-C*5. L fc 
*"fc, ftW*wftJ9few irl^*< t t 1 fiw^^T > d 

[0 0 2 7 ] 4*4o, *RWc03^'<*/UH\ **J6c7^Jg 

' v-f /H, , rjx i |,;]«c/j ;/ itic 4 9 fSl3ci-<b £ t ^ V S 
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[0 0 2 8] &mt&<DBt&<D£ 5 4SMI)S* 

CO 7 -f /u A.^ffiS: =3 d -J-flrtt/j: if ^^fefc «t 9 $ 

[0 0 2 9] ifc, tt*LfcHlfi<0?g«'t?tt, 
fell >7>\ -^-tf 

[0 0 3 0] £fc, *IMfto»ttfcio^T=J!Kfe©3a 
g<7)-^>f P a*^i?/UCD2 0c5cWE?Utl (Hi (B) 
SH" J: 5 fc, IP) Cfe#M*|p|fc-yiJfcofc3&S6 <fc 5 ft* 
7&m<n^*m^ L fc 0 Ui>U r.(D3«fflco 

©Ttttti\ fc>*:fl 0 6 (A) 

««*s«*filteb«*|plK:fcimfc*t)« <fc 9*. <^*>»$> 
S^if-Y^EJtJlCLTtiV^ HI 6 (B) 

(1 l^XJ^cofccOW * n *^ir/uSr 2ffl*rt* 5 J: 9 
4 (Hc/)-v ^ u a 7°-t' /u£ ,2X2 (-las Lfc «fc 9 

[ooai] **'**/n ocofif^i^ 

p v'-tr /u > > <> tw y X/u 3 1. 3 2,3 3 MttA LT 

M'.i J/firC*>ofc«. L/rU fc t iff* T'^ffi® i 2 oo 
»J«$ixtTffd*IKl l..hP^>Wl 5ti*Lt 

)jfcX*h'>X <>.tl\. 
[ 0 () 3 2 ] 



(5) 

8 

So 

[Hi50«**RMl 

[Ell] Bill *^W^-^igco^ffio^/^/uco 
fcfcOWrffiBL (B) ^n*^-fe/^ia?iJSr«S; 

irmx*hVs (a) ~ (c) fis^w^ (c) , 

(M) ^xn- (Y) tf)^ ^ n^ir/u^-f 0 

[@3l 13 3 11 12 (A) tcSUfev'TV CO (O-v 

#«fc*i-H-C*>9, (A) , (B) fi#^r % TOP^tu 

[E14] H4fl 0-1 ^iBLfc**>i*>©«J6*ftS: 

[El 5) H5H\ Hl^Lfc**^/^#Hi*** 

9, (A) tt*C7>f hS:»*LT^6l*©*tttSr*-f[a 
T4>9, (B) ttl^y K%a*LTV^6B#OttlBSr*"t* 
@Tfe^ (C) y 1 %m^LX\<^Z>n$(Dftm*: 

[ID 6] 0 6 11 -vf P*^ir/K0 2ft7cWia*"'J^^ 
30 Jg0iJS:^i-|g-CS>!l, (A) 113«S<Z)W* n;*;:/-fc 
/W^^1f><^SQ^{cL/t«Bi^7Fl-E|-efe9, (B) tt 

HR4r*i-|R|-e*>s, 

1 o'—**/^/u 
1 i-TBM 
l 2—!B l vr&tfe 

r3—as2</^#s 

1 4- LflSJKtE 

2 o—B**;r?si; ' 

2 1. ->T> (C) ^ a i)~fAz iv 

2 2^M>9 (M) WvOi3*yt^ 
2 3->fJ-0" (Y) Y p n^^ir/U 
2 4, 2 5, 2 li-ttttBE 
2 7-r3feilfiW ! 'V j'- 



ft 2000-35598 (P2000-35598A) 



(6) 



mi) 



im2) 



im-s] 



21 22 23 
i I 11 



13 14 ,5 



4- 



1— t 



20 



11 



12 



10 



(A) 




(A) 




(A) 



20 



21 22 23 

<i <> <> 



©>t©t©&X©X©X^ 
©:©!©!©>&©X©!©X^ 

&<s£©X©X©X©t©> 
;©&©X<©;©X©;©> 

X©X©X©!©XflC®$ 



©lo:©;©:©;©;©:©^ 

>&©X<©>>>!©> 

©;cii©>XtfX©X©X©X©< 
©te&ftafoei feV©©©©© td 



(8) 




(B) 




<C) 




(B) 



[B94] 



[B5] 



31 32 33 



15 — 



15 
21/22 23 



©©.©,©,©©,© 



i 

# 



M 



15 



2 1-.-15 23 



-r 
11 



12 




(A) 



(B) 



7 ? ^^*,Tx 



1#B3 2000-35598 (P2000-35598A) 



(7) 



[IH6] 




(A) 



™B RAGE BUNK 



(USPTO) 



